In the present scenario the manufacturing companies are emphasising on the sustainability practices at all levels of the product life cycle. The companies are primarily focusing on the sustainability of supply operations and the quality of supply operations management. The purpose of this paper is to present a research model that defines sustainable supply operation quality (SSOQ) practices in context of stakeholders' performance, sustainable performance and sustainable competitiveness outcomes. This paper identifies research issues related to sustainable supply operations quality practices. In total 345 companies were analysed with structural equation modelling. From the analysis, it is found that sustainable supply operation quality practices leads to the better sustainable competitiveness of the organisation. The study confirmed that the company takes the lead in achieving excellent stakeholders' performance and sustainable performance through SSOQ.
Introduction
In early the environmental management system and operating strategies were involved only at arm's length. There was separate organisational units had responsibility for ensuring environmental excellence in product design and development, supply operations, regulatory compliance and waste management. Today, the scenario has been changed now. As in the quality revolution of the 1980s and the supply-chain revolution of the 1990s, it has become clear that the supply operations quality call for integration of sustainability with ongoing operations.
As a result of globalisation, today a product assembled in one location can be comprised of many components from literally all over the world. After assembly, the product is shipped to distribution and eventually to the consumer. Therefore, efforts toward sustainable product realisation must take into account manufacturing activities at three different levels: process, factory, and supply operations (Gupta et al., 2016) . The supply operations can account for a quarter of the total manufacturing costs, making it likely to contribute to the environmental costs as well.
Sustainable supply operations quality (SSOQ) is gaining increasing interest among researchers and practitioners of operations and supply chain management. The growing importance of SSOQ is driven mainly by the escalating deterioration of the environment, e.g., diminishing raw material resources, overflowing waste sites and increasing levels of pollution (Govindan et al., 2016) . However, it is not just about being environment friendly; it is about good business sense and higher profits. In response to research needs in this area, this study presents a research model that defines SSOQ practices in the context of the stakeholder's performance (SHP), sustainable performance (SP) and sustainable competitiveness (SC) outcome. It examines the following research questions:
R1 What are the key constructs related to SSOQ? R2 How are key constructs related to SSOQ?
The focus of this paper is on describing SSOQ practices in Indian manufacturing companies. The intention is not to generalise the outcomes but to raise select concerns for enhancing SSOQ manufacturing companies. This paper is organised in following order. Section 2 provides Literature review. Section 3 describes the research methodology adopted. Section 4 includes Data analysis, results and discussion. Section 5 provides the concluding remarks.
Literature review
The need of sustainable supply operations is for shorter industrial process chains, particularly geographically well-localised parts of life cycles and that diminishing the ecological effects of products. Due to these mounting concerns for environmental sustainability, stakeholder's interest in SSOQ has risen considerably in recent years. Therefore, one can look at the reuse problem from a logistical perspective as well. Compared with the traditional supply operations approach, a sustainable supply operations should be designed for cost and environmental impact minimisation. Sezen and Çankaya (2016) reviewed various activities of green supply chain such as raw material procurement, inbound logistics, transformation, outbound logistics, marketing, after sales and appropriate product disposal. These activities are improve the quality of supply operations. De Carvalho (2016) concluded that the continuous replenishment and lean supply chains are more likely to incorporate the green supply chain practices in their operations, while the agile and fully flexible supply chains are less receptive to GSCM concepts. Chen et al. (2016) identified the relationships between both proactive and reactive green innovations and green product development performance, and examines the mediating effect of green creativity. Khan and Qianli (2017) measured green supply chain practices through five independent variables including green manufacturing, green purchasing, green information systems, cooperation with customers, and eco-design towards improvement of organisational performance. The issues related to the SSOQ are identified and defined with the adequate literature support.
Sustainable supply operations quality
Many authors (Eltayeb et al., 2011; Lai and Wong, 2012; Zailani et al., 2012; Govindan et al., 2014; Soda et al., 2015) worked upon sustainable supply operation in different countries and Hollos et al. (2012) found sustainable supplier co-operation effects on firm performance across social, green and economic dimensions and key success factor of skilled logistics professionals improved the operational measure of customer satisfaction and the financial measure of profit growth. Gotschol et al. (2014) investigated sustainable supply chain quality initiatives are more effective and more economically sustainable than internal actions. Dubey et al. (2015) suggested green supply chain management enablers include top management commitment, institutional pressures, supplier and customer relationship management. Zhu et al. (2016) argued that adoption of environmental management (EM) practices has evolved to be more proactive and external as the focus has shifted to supply chains.
Sustainable performance
According to Habidin et al. (2013) , SP measures are used to improve organisational overall performance. Environmental initiatives considered include ISO 14000 certification, pollution prevention and waste reduction. Melnyk et al. (2003) assessed the impact of environmental management systems on corporate and environmental performance and found that Firms in possession of a formal EMS, perceive impacts well beyond pollution abatement and measure a positive impact on many dimensions of operations performance. Sen et al. (2015) found that there is a positive correlation of environmental proactively with financial performance, manufacturing based operational performance and non-manufacturing based operational performance. Svensson and Wagner (2015) suggested an economic constituent is the basis of business sustainability. The literature suggested a set of SP measures for successful implementation of sustainability.
Stakeholder's performance
SSOQ practices enhance the performance of stakeholders in the decision making to remain competitive. Qi et al. (2010) investigated the relationship between environmental regulations, managerial concerns, and stakeholder performance with green innovation. Blome et al. (2014) identified the effect of green procurement and green supplier development on supplier performance by increasing the stakeholder's involvement. Theyel and Hofmann (2012) investigated the Stakeholder relations and sustainability practices. Stakeholders such as community advocacy groups, employees, suppliers, and customers are influenced by the adoption of sustainability practices, and firms with high adoption rates of environmental practices are more successful in product and process innovation. -Vazquez et al. (2014) found that positive effect of social responsibility orientation of firms to competitive success. Tan et al. (2011) observed that sustainable supply operation quality practices can contribute to the improvement of SP and also contribute to business competitiveness. From the literature, it is observed that till now no attempt has been made to investigate the improvement in SC after adoption of sustainable supply operation quality practices in the Indian context. There is limited literature available to analyse the relationship between sustainable supply operation quality competitiveness, SHP and SP measures.
Sustainable competitiveness
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Theoretical framework
Based on the identified gaps in the literature, this research combining SSOQ practices, SHP and SP towards SC in the Indian context. SSOQ practices plays an important role for successful achievement of sustainable competiveness.
Figure 1 Theoretical framework for SSOQ issues
The proposed research framework is shown in Figure 1 to link the SSOQ practices and their effect on SHP and SP measures as an outcome of SC.
Hypothesis development
Based on the literature and available evidences the research hypotheses are framed to fill the identified gaps and to answer the framed research questions as discussed. The hypotheses involving all the relationships developed for this research are given below. Hollos et al. (2012) found sustainable supplier co-operation effects on organisation performance across social, green and economic dimensions and key success factor of skilled logistics professionals improved the operational measure of customer satisfaction and the financial measure of profit growth. Dubey et al. (2015) suggested green supply chain management enablers include top management commitment, institutional pressures, supplier and customer relationship management.
SSOQ, SHP, SP and SC
H1a There is positive relationship between SSOQ and SHP.
H1b There is positive relationship between SSOQ and SP.
H1c There is positive relationship between SSOQ and SC. Lam et al. (2010) identified the factors affecting the implementation of green technology and observed that leadership, responsibility and stakeholder involvement are the fundamental factors of green specification.
SHP and SC
H2 There is positive relationship between SHP and SC. Tan et al. (2015) identified that sustainability is becoming a source of competitive advantage and have a Positive relation between sustainability performance and business competitiveness. Jorge et al. (2015) assessed that the environmental performance has a positive, direct and significant influence on competitiveness. System model for proactive action is proposed to develop and implement sustainability competitiveness at national and global levels (Jovane et al., 2008) . 
SP and SC
Research methodology
The aim of this research is to explore the issues related to the Sustainable Supply Operation Quality among Indian industries and is done through survey. The research methodology is based on empirical data collected through a questionnaire survey and focus of study is cross sectional. A data base of manufacturing companies was extracted from industrial directory (2015) and structured questionnaire was developed. The questionnaire was administered in 1,425 manufacturing companies from four major sectors viz. automobile, electrical and electronics, machinery and process. The questionnaire has been developed on a five point Likert various issues related to the sustainable supply operation quality have been incorporated relevant to the Indian context. The questionnaire was split in to two parts. Part A containing 24 questions about general information of the company and respondents such as company, nature of ownership, type of company, number of employees, age, gender, work experience, position in the company, area of work, region of parent company, ISO 9000 certification, sustainable/green strategy, environmental initiatives, certification programs, annual sales turnover, growth of the organisation, market share of the organisation. Part B contains six questions related to the issues SSOQ, five questions related to SHP, ten questions related to SP and seven questions related to SC. The details of construct wise items is given in Table 1 . Most of the variables in the study are measured using ordinal scale wherein, respondents assess the concept by rating on a five point Likert scale. Respondents were asked to rate the stakeholder's commitment on a five point Likert scale, ranging 1 = very low, 2 = low, 3 = moderate, 4 = high and 5 = very high. View regarding the sustainable manufacturing practices were rated on a mixed five point Likert scale rating from 1 = very low, 2 = law, 3 = moderate, 4 = high and 5 = very high and 1 = totally disagree, 2 = disagree, 3 = moderate, 4 = agree, 5 = totally agree respectively.
Out of 1425 sampled Indian manufacturing companies, 345 usable responses were received. Therefore, the response rate achieved was 24.21%. It is worth mentioning that response rate achieved in present study is similar to other such studies carried out in Indian context. Gotschol et al. (2014) and Gopal and Thakkar (2016) could achieve the response rate of 17.12%, 10.80% and 16.2% respectively. Nonetheless, according to the Dangayach and Deshmukh (2003) this response rate is adequate in India for this type of surveys.
Data analysis, result and discussion
The statistics of the respondent companies, i.e., nature of ownership, types of company (sector), no. of employees and annual sales turnover. Among 345 respondent companies from private limited, public limited and public sector, maximum 281 (81.4%) responses are from private limited companies. Majority of respondent companies from automobile, electrical and electronics, machinery and process sectors are 115 (33.3%) maximum from automobile sector and minimum 65 (18.8%) from electrical and electronics sector.
Maximum 105 (30.4%) of respondent companies have number of employees in the range of 101-500 peoples. In terms of company growth during last three years, 208 (60.5%) companies have decrease up to 10%. Similar in the case of market share during last three years, 148 (42.9%) companies have decrease up to 10%. Out of 345 companies annual sales turnover of 120 (34.8%) is more than 75 million US$. while companies with annual sales turnover from 0.15-0.75 million US$ have contributed 15 (4.3%) responses.
Internal consistency analysis of research constructs
To measure the internal consistency, the most preferred method is to compute reliability of the constructs. It indicates how well the different items of a scale measure the same concept. It usually measures through the reliability coefficient, i.e., Cronbach's alpha. The value of alpha varies from 0 to 1 and higher values indicate the higher reliability. The most preferred value of Cronbach's alpha is 0.7 (Flynn et al., 1990) . Table 2 illustrates various higher level of constructs, number of items in them and the value of Cronbach's alpha for each construct. High value of Cronbach's alpha for each factor confirms the reliability of the instrument. In the research, value of Cronbach's alpha range from 0.796 to 0.908. On the basis of Cronbach's alpha coefficient, five factors viz. SSOQ, SHP, SP and SC are confirmed for the study. 
Multifactor congeneric model to analyse the relationship of research constructs (SSOQ, SHP, SP and SC)
In order to investigate the relationship between SSOQ, SHP, SP and SC a measurement model for all constructs has been developed with various statistical procedures. In addition, structural model has been developed to test the relationship between Sustainable SSOQ and SHP (H1a), SSOQ and SP (H1b), SSOQ and SC (H1c), SHP and SC (H2) and SP and SC (H3). The multifactor congeneric model provides the insight into the SSOQ implementation and its relationship with other factors (SHP, SP and SC). In order to develop multifactor model and to test the proposed hypotheses, a structural model using AMOS 22.0 software package is created with the maximum likelihood method. The two step theory given by Anderson and Garbing (1988) is used for the analysis. First, the measurement model was created for all constructs to see the model fit and their convergent and discriminant validity and second, a structural model was developed to test the proposed hypotheses.
Assessment of measurement model
Confirmatory factor analysis (CFA) was performed to create a measurement model for the research constructs (SSOQ, SHP, SP and SC). The results of CFA are shown in the Table 3 . To check the reliability and validity of the model, the various statistical tests were performed.
Unidimensionality was assessed by CFA. From the Table 3 , it is clear that the relevant squared multiple correlations (R2) are adequately large, ranging from 0.356 to 0.864.This confirms that a significant degree of calculated variable's variance is provided by its latent construct. Hence, all of the four constructs have good fit and thus are unidimensional. Table 3 CFA results for the measurement model Composite reliability (CR) was assessed in connection with internal reliability. According to Hair et al. (1998) , the CR of all of the constructs should be greater than 0.7. In this research, the value of CR of all constructs is greater than 0.7. The value of Cronbach's alpha is greater than 0.7 for all constructs (Nunnally and Bernstein, 1994) . The values of standardised estimates is greater than 0.5. This indicates the high convergent validity of the constructs. Convergent validity was also confirmed by using average variance extracted (AVE). The AVEs of all of the constructs were above 0.5, denoting a satisfactory degree of convergent validity (Fornell and Larcker, 1981) . In this research the value of AVE for SSOQ, SHP, SP and SC is greater than 0.5 as shown in Table 3 , it indicates that the convergent validity of the measurement constructs is acceptable. Discriminant validity was evaluated using two approaches. First, the cross loadings of indicators were examined, in which no indicator loads were higher than any opposing construct (Hair et al., 1998) . Second, the comparison of Cronbach's alpha of a latent construct to its mean correlations with other model latent variables (Ory and Mokhtarian, 2009) . Table 3 includes the mean, standard deviation, Cronbach's alpha and correlation matrix with the mean of correlations of latent constructs (SSOQ, SHP, SP and SC) on the diagonals. In this research, the Cronbach's alpha is higher than the mean correlation of latent constructs as shown in the Table 4 . Both analyses confirmed the discriminant validity of all constructs. 
Construct in model
Assessment of structural model
To test the proposed hypotheses, the multifactor congneneric structural model was developed by CFA using AMOS 22.0 software package as shown in 
Discussion of hypotheses between the research constructs
The discussion presented in this section represent a theory driven examination of how SSOQ practices, SHP and SP towards SC are associated with each other in the Indian context. The results indicate that the scale items to measure the model's constructs are reliable and valid; and an excellent fit between the theoretical model and the data model. Table 5 , shows the standardise estimates and result of the hypothesises. Note: Path loadings are significant at ***P < 0.001; **P < 0.01
Relationship of SSOQ practices with SHP, SP and SC
The result indicates a positive and significant relationship between SSOQ practices and SP which support H1a (β = 0.80; p < 0.001). Similarly, there is a positive and significant relationship between SSOQ practices and SP which support H1b (β = 0.79; p<0.001) and also there is a positive relationship between SSOQ practices SC which support H1c (β = 0.26; p < 0.001). The results implies that SSOQ can have an impact on SHP, SP and SC. SSOQ leads to competitiveness in terms of use of flexible manufacturing systems, Cooperation with suppliers for environmental objectives and customer satisfaction. Nejati et al., (2014) have identified the relationship of sustainability practices with stakeholder's stakeholder's theory for competiveness. In this research, it is found that SSOQ plays an important role for achieving the competitiveness in Indian industries. These findings support the hypothesis H1a, H1b and H1c.
Relationship between SHP and SC
The analysis results are concerning with H2 (β = 0.01; p < 0.01) which focus on the relationship between SHP and SC. Hypothesis H2 positively insignificant thereby providing support predominant opinion among the researcher concerning the relationship of SHP and SC. These finding are not supported H2. This implies SHP does not lead to firm's competitiveness directly. Although Jin et al. (2013) found that supplier's performance has insignificant relationship with manufacturing firm's competitive advantage.
Relationship between SP and SC
The result indicates a positive and significant relationship between SP and SC which support H3 (β = 0.54; p < 0.001). This implies that the sustainable performance of the company leads to the SC of the company. Despotovic et al. (2016) also proved that the SP improved SC. The research findings support the view of a positive and significant impact of SP on the sustainable manufacturing competitiveness. Multifactor congeneric model through structural equation modelling (SEM) to analyse SSOQ and the relationship of SHP, SP measures and sustainable manufacturing competitiveness is developed. From the research, it is found that SSOQ practices constitutes to the SP and sustainable manufacturing competitiveness of the manufacturing industry. For achieving the SC, manufacturing companies should be Cooperate with suppliers for environmental objectives and also the Second-tier supplier should use the environmentally friendly practices for SC.
Concluding remarks
The study evolved Indian specific practices, which are explored through the review of literature and the discussion with industry professionals. The variables on sustainable supply operation quality practices may be useful for academicians and practitioners for their process. The study has developed structural model which comprises SSOQ practices, SHP, SP and SC. The result of the study reveals that the Indian companies are more focused on SSOQ practices to achieve SC. The study reveals that the Indian manufacturing companies need to focus on stakeholder's initiatives and performance to achieve the best SC.
The present research may help the stakeholders to develop strong regulatory norms/policies to promote the SSOQ practices in Indian manufacturing industries. This research may help production/manufacturing managers/practitioners to understand various issues related to SSOQ and how they can be used gainfully to improve their practices and performances towards sustainable development. For the future research, the longitudinal studies can be conducted by considering the other SSOQ like lean SSOQ and mass customisation practices etc. This study considered the sustainable performance combine with environmental, economic and social; the further research may include the dimensions of TBL separately.
